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ABSTRACT
This paper deals with the Norwegian Student Satellite Program (ANSAT), and will give a brief account of NCUBE
and a description of the subsequent program. In 2002, four educational institutions started to work on a joint project
of developing the first Norwegian student satellite. The project was expanded to include two almost identical
satellites with launch-opportunities together with other pico satellites.
In 2006, The Norwegian Center for Space-related Education (NAROM), Andøya Rocket Range (ARR) and the
Norwegian Space Centre (NSC) decided to initiate a Norwegian Student Satellite Program as a subsequent program
to the NCUBE projects with the development and launch of three to four cubesats. This program started in August
2006, and was originally a competition-based program where the educational institutions in Norway had to compete
to participate in the program. This was to ensure that the institutions and its students were doing their utmost to
complete a working satellite, and to make sure that the best possible project was chosen. After the first round in late
2006 where only two institutions were competing for participation the program underwent a change in criteria for
participation. The program is now recruiting contractors to build the satellite systems.

INTRODUCTION

construction of the satellites. The students were from
four institutions in Norway1.

The ANSAT program was initiated as a response to the
completed NCUBE student satellite project, after it was
seen how a satellite project, even on a tiny satellite, can
be used as an educational tool for many students.
NCUBE was started with the goal of building a
satellite, and launching if the opportunity came.
ANSAT is promising launch opportunities to the
satellites in the program already from the beginning,
leaving the students to focus on building the best
satellites they can.

The satellites were identical and had an AIS receiver as
the primary payload. On the ground, a small AIS
transmitter was built into a reindeer collar with GPS
and was meant to track the movements of the reindeer.
The reindeer collar and the biological part of the
experiment was organized by the University of
Environmental and Biological Sciences at Ås. The
satellite structure was built at the University of Oslo.
The control, power and communication subsystems
were built at the Norwegian University of Science and
Technology in Trondheim (NTNU) and at Narvik
University College (NUC).

NORWEGIAN STUDENT SATELLITE HISTORY
In the past, there has been built two student satellites in
Norway. Both satellites are of the cubesat format. More
than 80 students participated in the development and
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NCUBE-1 “Rudolf”
NCUBE-1 was the first satellite to be built, but the
second to be launched, due to delays. It was launched
July 26th 2006, on the launch, known in the cubesat

BACKGROUND
ANSAT was started in the fall of 2006. The Norwegian
Space Centre is backing the program, which is run by
NAROM with the base at ARR. Going from 2006 to
2011, the program will fund three to four cubesat
projects in Norway. The program management consists
of two people. One project manager, employed by
NAROM, and one technical coordinator employed by
ARR. In addition, the location at ARR provides access
to educational and technical personnel as well as
technical resources located at the launch site2.

community as DNEPR-1, where the cubesat
participation was organized by California Polytechnic
University in Sal Luis Obispo. The launch was from the
Baikanour Cosmodrome, Kazakhstan. The launch
vehicle experienced problems shortly into the launch,
and shut down, crashing into the desert and not making
it into orbit. On board was a cluster of many other small
satellites that were also lost in the crash.

The satellite program also has a program committee
consisting of members from ARR, NAROM and NSC.
SELECTING THE SATELLITE PROJECTS
When starting up, the program was based on a
competition. The participating institutions submitted
proposals for their student satellite projects, which was
then reviewed by a group of experts from industry
partners and educational institutions. The expert group
included representatives from the Norwegian space
industry providing parts for international space projects
with high levels of complexity and professionalism.
Also, the scientific community was represented. This
group provided a recommendation of the best proposal,
which the selection was based on. The selection was
based on technical readiness and plans, as well as
student participation and involvement.
The program also limits the number of participating
institutions to be only two on each satellite. NAROM is
responsible of managing the project on behalf of NSC.
By the end of the program period in 2011, all satellites
should have been launched and in orbit.
After the first round of the competition, it showed that
there was a great challenge getting institutions to
compete. Norway is not a country with abundance of
technical colleges and universities working on satellite
projects. The different in program structures in the
universities and colleges, along with the differences in
culture and traditions proved to be challenging with
regards to keeping the program going as a program
where the institutions competed for participation.

Figure 1: NCUBE (photo: Eystein Sæther, NCUBE)
NCUBE-2
The first

satellite in orbit,
NCUBE-2, was launched on October 27th 2005. It was
accompanied with two other cubesats embedded in the
SSETI EXPRESS European student satellite backed by
ESA. The launch was on a Kosmos-3M launch vehicle
from Plesetsk, Russia. The launch was successful but
no contact was made with the satellite. The satellite was
detected by NORAD a while after launch, moving away
from SSETI EXPRESS at a speed indicating it
separated later than planned.
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student

On the spacecraft bus side, we estimate there are only
three institutions confident to build their own satellites.
The payload community is a bit larger, with an
estimated six or seven institutions. Most of these are
experienced in building experiments for sounding
rockets. After talking to the scientists all over Norway,
the program has been aimed more towards giving the
scientists a chance to fly modified versions of their
2
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rocket instruments, on satellites. This will give them an
added value.

Satellite project teams

Instead of continuing with a competition, the program
has turned to engaging the institutions as contractors
and sub-contractors. This way, the institutions that are
not able or interested in building the complete satellite,
can participate by providing the scientific part of the
mission, while other institutions can focus on the
spacecraft bus, and developing this further.

The student satellite project teams are free to organize
as they see fit. This will lead to several ways of
organizing. HiNCube is working as an all student
driven project, with the professor stepping in and
guiding, while the UiO team might choose an approach
based more on planning from the professor side, and let
the students focus solely on the technological and
scientific issues.

ORGANIZATION

MOTIVATION

The program is organized as a project, with the
organizational structure described in the organizational
chart in Figure 1.

Workshops
ANSAT will offer the participants possibilities to join
in workshops and conferences, both international and
national arranged by the program.

Program head
The NSC is the top branch of the program, in charge of
keeping the program within the limits drawn up by the
terms of the funding.

The aim of the workshops is to give the institutions that
are working on these projects a chance to come together
and discuss their ideas on design and solutions and to
exchange valued experience. It is also important that we
introduce the students to experts from industry that
have years of experience on designing and building
spacecrafts so that the students can learn and to prepare
them for the working life.

Program board and responsible at NAROM
The person in charge locally is the Program
Responsible, which works at NAROM. This person has
a Program Board at his disposal for advisory function.
The program board meets regularly, and is put together
with officials from the NSC, ARR and NAROM. The
program board advices on everything from how the
satellite construction and development is going, to the
educational outreach and conferences to sponsor
students to go to.

Also, it may be useful for students to meet with other
students also, both nationally and internationally, to
discuss their ideas. Attending conferences and
workshops for the students often give them an extra
drive to reach their goals and to finish with the project
they are doing. For many the chance to give
presentation for fellow students or experts is an
incentive for hard working students that are most of the
time doing these projects in addition to their studies.

Program Manager
The daily administration is done by the program
manager. This person is the one working with the
institutions, carrying out the terms listed in the contract
between the program and the institutions.

Now that the program is entering the second phase with
another satellite project being done simultaneously, the
aim for the workshops are to have both the projects on a
common workshop. This will give the “beginners” a
chance to learn from the “experts” that are already
working on their project, and the “experts” a chance to
present their work and get it reviewed by another group.

Technical Coordinator
The technical coordinator is available for the satellite
projects to advice on technologies, to introduce them to
industrial partners, to aid in technical development, and
several other areas upon the satellite teams request.

Funding

The technical coordinator is also in charge of the
construction and maintenance of the amateur satellite
ground station being built at Andøya.

Funding of this program is mostly provided from the
NSC. This funding includes testing and launch for the
participating institutions. It also includes funding for
some of the electronics, traveling and participation for
students to workshops and conferences both nationally
and internationally.

Expert Group
All of the mentioned people and groups can use the
group of experts for advice on technical and
organizational issues on satellite building. The expert
group is described in the section about industrial
cooperation.
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In addition to the funding from NSC, the institutions
have to fund their own hardware, which means they
have to pay for the equipment and technology they
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Figure 2: ANSAT organization chart
develop themselves. This can be done in several ways,
both in getting external funding or internally in their
institution.

Research (ALOMAR) facility. Also, ARR has several
other instruments and facilities for ground based
geophysical measurements to aid the scientist in
launching their rockets into the best possible conditions
for their research4.

PARTICIPATING INSTITUTIONS

NAROM

Norwegian Space Centre

NAROM - Norwegian Centre for Space Related
Education was opened in 2000 by the Minister of
Educational Affairs and is partly funded by the
Norwegian Government. The Centre was formed to
organize space education in Norway and to ensure
recruiting, promote appreciation for the benefits of
space activities, and to stimulate the interest for science
in general. NAROM is a subsidiary company of ARR
and is co-located with ARR at Andøya. In addition to
hosting the ANSAT program, NAROM is teaching high
school classes about space technology, hosts courses for
teachers in physics, geology and other subjects. Most
known are the European Space Camp and the Teacher
Space Camp. They draw participants from all over the
world that want to learn about space science and
technology. After a week with classes and lab work, the
students (or teachers) get to run their own launch
campaign, and launch a student rocket with their own
instruments to about 10 km altitude5.

The NSC is a Norwegian government agency that
promotes the development of Norwegian space
activities. These activities are both industrial and
educational3.
Andøya Rocket Range
ARR is the worlds northernmost launch provider for
sounding rockets. The range is located on the island of
Andøya, at 69 degrees North and 16 degrees East on the
Norwegian coastline. The impact area for sounding
rockets launched from Andøya stretches between
Iceland, Greenland and across the Arctic. A second
launch site is also run by the rocket range, located in Ny
Ålesund on the island of Svalbard. Rockets from this
launch site are launched southward. This way, a wide
range of measurements can be done, measuring
phenomena as Aurora Borealis during day or night
conditions as well as Noctilucent Clouds during the
summer. In addition to the launch site, ARR also houses
the Arctic Lidar Observatory for Middle Atmosphere
Houge
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PARTICIPATING SATELLITE TEAMS

range. This is part of the reason that the technical
coordinator is available from ARR to the program.

HiNCube

Ground station

Already before the ANSAT program started, Narvik
University College (NUC) started their cubesat project.
NUC sent a proposal for their project, HiNCube (HiN is
the Norwegian abbreviation for NUC), to ANSAT. The
group of experts selected in the first round of the
competitions the proposal from NUC, and HiNCube
became the first satellite project in the ANSAT
program.

As part of the industrial cooperation between ARR and
ANSAT, there is work ongoing at Andøya to build a
ground station for the program.
This station will be GENSO compatible, and will be
available for students coming to Andøya for different
programs to learn to communicate with amateur
satellites. It can also be used for general amateur radio
in the UHF and VHF bands.

NUC was also part of the NCUBE projects and was
responsible for the ground station and the power system
on NCUBE. HiNCube is based on the design of
NCUBE and will reuse some of the technology built for
NCUBE6.
During the spring of 2008, HiNCube was selected as a
backup satellite for the cubesat payload opportunity on
ESAs Vega Maiden Voyage.

The construction of the ground station will be done by
both professional staff at ARR, and students that wish
to learn about radio and satellite communication. When
finished, the ground station will be available for
students working on satellite projects, as well as
students taking courses with NAROM that wish to train
on an amateur radio station or track satellites.

University of Oslo

Expert group

The second satellite in the program will be built by a
team at the University of Oslo (UiO). The satellite will
carry a Langmuir probe previously used on sounding
rockets launched from Andøya. Measurements from the
satellite will give details of the density of the plasma
clouds drifting across the polar regions and disturbing
the signals used in satellite navigation services like
GPS, GLONASS and GALILEO. The scientists at UiO
sees the cubesat concept as interesting both for
recruiting students to space technology and preparing
them to take part in bigger space projects.

The expert group is put together with members from
ARR, Kongsberg Defense and Aerospace, Norspace
and NTNU. The joint experience of the members
include but is not limited to scientific and industrial
experience with small and large satellites, both full
satellite systems and single subsystems. Also test
procedures are well known to this group.
The expert group participates at workshops and reviews
for the projects, giving advice on both the technical and
organizational parts of the satellite building. This
advice is greatly appreciated, and it is well known that
professional attention to the program is a motivational
factor for the students.

UiO has like NUC experience from the NCUBE project
where UiO was responsible for the structural design of
the cube. UiO also have years of experience with
payloads on sounding rockets launched both from
Andøya and Ny Ålesund.

Testing at Kongsberg Defense & Aerospace and
Norspace
Both Kongsberg Defense & Aerospace and Norspace
have shown interest in hosting qualification testing of
the satellites in the program. This will provide a benefit
both to the program and to the industry. This will
introduce the students to the procedures used in
professional testing of the satellites that will go into the
space environment.

INDUSTRIAL COOPERATION
Because of the student activity generated in the
program, the industry is highly interested in what is
done. This leads to a number of interesting possibilities
of contact, and ways the program and the Norwegian
space industry can cooperate to create better results and
keep the students interested in space technology.

At these locations, both thermal testing, vacuum testing
and thermal cycling in vacuum chambers is possible.
Also vibration testing with and without extreme
temperatures is possible, along with several other tests
that are used on professional space components.

Andøya Rocket Range
As the prime industry partner, the rocket range provides
office space, as well as the program management and
technical coordination for the program. There is a work
group at the rocket range, working on creating
synergies between the ANSAT program and the rocket
Houge
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Figure 3: Presentation of the HiNCube satellite project at ESA workshop on Vega
Maiden Flight cubesat payload opportunity (photo: Asbjørn Dahl, HiNCube)
CONCLUSION

When both students, science and industry are in place,
the program will be a success.

During the first two years of operation, the ANSAT
program has changed from the competition based
principle. Now, the institutions are approached and
selected for building the satellites as contractors and
subcontractors.
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The most important focus areas of the program today
are student participation, and industrial cooperation,
along with providing scientific added value. As long as
the students are interested in learning to build space
technology, the industry will be interested in supporting
them. Space technology is today not only applicable in
space applications, but in all areas of society, so the
students working on student satellites will be welcomed
into the industry.
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